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Abstract Though considerable progress has been made
in developing techniques for improving the acquisition of
expressive verbal communication in children with autism,
research has documented that 10–25% still fail to develop
speech. One possible technique that could be signiﬁcant in
facilitating responding for this nonverbal subgroup of
children is the use of orienting cues. Using a multiple
baseline design, this study examined whether individual-
ized orienting cues could be identiﬁed, and whether their
presentation would result in verbal expressive words. The
results suggest that using individualized orienting cues can
increase correct responding to verbal models as well as
subsequent word use. Theoretical and applied implications
of orienting cues as they relate to individualized pro-
gramming for children with autism are discussed.
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Introduction
Given that verbal communication is a positive prognostic
indicator (Gillberg 1991; Howlin et al. 2000; Venter et al.
1992), the lack of communication is one of the most con-
cerning symptoms that children with autism present.
Although, follow-up studies of 2-year-olds suggest that
75–90% of children with autism acquire functional
expressive communication (Eaves and Ho 2004; Charman
et al. 2005; Koegel 2000; McGee et al. 1999; Turner et al.
2006), there continues to be a subgroup of children who do
not (cf. Sherer and Schreibman 2005). Thus, in developing
effective programming, it is imperative that all methods
continually evaluate their curricula, so that the child’s
behavior always guides the intervention, as the population
of children with autism is so heterogeneous (Sherer and
Schreibman 2005; Pelios and Lund 2001) that it is almost
impossible to design a one-size-ﬁts-all approach.
One technique that might facilitate speech acquisition
for this subgroup of children, who are having difﬁculty
progressing in intervention, is the use of orienting cues.
The literature suggests that the basic visual orienting pro-
cesses among children with autism are intact and are
similar to their peers when orienting cues are employed
(Burack et al. 1997; Goldstein et al. 2001). A few studies
have investigated the use of orienting cues in facilitating
discrimination learning related to language. For example,
Koegel et al. (1981) found that when children with autism
were required to make an overt orienting response (i.e., by
verbally labeling the relevant cue) during discrimination
tasks, rapid acquisition occurred. Additionally, researchers
have shown that, though time consuming, the use of a rapid
generalized motor imitation antecedent could be used to
induce vocal imitations in nonverbal children with autism
(Ross and Greer 2003; Tsiouri and Greer 2003). Still, there
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niques to support non-responders with autism.
Thus, the purpose of the present study was to assess
whether presenting brief individualized orienting cues,
prior to presenting verbal models, would result in the
production of verbal expressive words in nonverbal chil-
dren with autism who had a history of non-responding.
Methods
Participants
Three children participated in this study. Each child had:
(1) a diagnosis of autism by an outside agency, conﬁrmed
by our Center according to the DSM-IV-TR (American
Psychiatric Association 2000); (2) no functional words and
no object-label correspondence; and (3) participated in
pivotal response treatment (PRT; Koegel et al. 2003;
Koegel and Koegel 2006) utilizing standard intervention
procedures for a minimum of 8 months. Table 1 presents
information on the participants.
Setting
Parker and Alex were seen in their homes. Zane was seen
at the Koegel Autism Center at the University of Califor-
nia, Santa Barbara.
Experimental Design and Procedure
A non-concurrent multiple-baseline across participants
design was employed (Barlow and Hersen 1973). System-
atically staggered baseline sessions were conducted 1 day
per week for approximately 4 h per day for 9–28 weeks,
followed by 6–10 weeks of intervention where individual-
ized orienting cues were presented. A manualized PRT
intervention (Koegel et al. 2003) was implemented, during
both baseline and intervention. The only difference between
the conditions was that during intervention an individual-
ized orienting cue was provided to evoke attention prior to
presenting a verbal prompt for expressive communication.
Baseline
During baseline a standard intervention without a speciﬁc
orienting cue was implemented according to the procedures
described for PRT (Koegel et al. 2003; Koegel and Koegel
2006). Speciﬁcally, a trial began when the interventionist
selected an object/activity in which the child appeared
interested. Then the interventionist created an opportunity
for expressive word use by verbally modeling a single word
for the item/activity. For example, when a child showed
interest in a toy, either by looking at or reaching for the
item, the interventionist verbally prompted the child to
name the object (e.g., ‘‘train’’). The item was provided to
the child contingent upon a word attempt or correct
expressive label. This general procedure was repeated with
a variety of child-preferred items and activities, several
times per minute. In addition, systematic opportunities for
unprompted responses were provided throughout the ses-
sions by holding up an object and providing an opportunity
for the child to independently label it.
Intervention Condition—Individualized Orienting Cue
During the intervention condition, all procedures were the
same as in baseline, except the interventionist provided an
individualized orienting cue at the start of each trial. Each
orienting cue was presented immediately (less than 1 s)
prior to presenting a verbal model. To identify the orienting
cue, a variety of stimuli were presented until the child: (a)
oriented to the clinician; and (b) engaged in the activity
related to the targeted stimulus. Identifying an orienting
cue typically took less than 2 h, and is described below.
For Zane, the ﬁrst attempt to provide an orienting cue
using modeled motor actions (e.g., making a circular
motion with both hands, similar to a wheel going around
and around, when providing the verbal model ‘‘car’’) did
not result in any consistent orienting. Therefore, a second
attempt to provide an orienting cue was initiated, using a
‘‘high-ﬁve’’ gesture. This stimulus consistently produced
an orienting response from Zane, with him looking directly
at the clinician and slapping her hand in a ‘‘high ﬁve’’
gesture, and, therefore, was provided as an orienting cue
Table 1 Sample child characteristics
Child Age Diagnosis VABS communication
a Number of words on CDI
b Number of months in prior intervention
Zane 3:0 Autistic disorder (DSM-IV-TR) 0:10 0 8
Parker 4:1 Autism (ADOS)
c 1:2 0 10
Alex 4:8 Autism (ADOS) 1:0 1 13
a Age equivalence on the Vineland adaptive behavior scales (Sparrow et al. 1984)
b MacArthur-Bates communicative development inventory: words & sentences (CDI-WS; Fenson et al. 1993)
c Autism diagnostic observation schedule—generic (ADOS-G; Lord et al. 2000)
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123immediately prior to presenting a verbal model during
intervention.
For Parker, a combination of modeled motor actions and
high-ﬁves provided jointly with verbal models were the
ﬁrst attempts to produce an orienting response. However,
as they did not produce an orienting response from Parker,
a third attempt was made to provide an orienting cue by
presenting novel stimuli such as hugs, kisses, tickles, and
novel sounds. Such activities consistently produced ori-
enting responses. Thus, novel actions were employed as
orienting cues immediately prior to presenting verbal
models during intervention.
For Alex, the ﬁrst attempt at identifying an orienting
cue, involving a modeled motor action presented simulta-
neously with a verbal model, effectively and consistently
produced an orienting response. Therefore, an antecedent
stimulus for motor imitation was provided immediately
preceding the presentation of a verbal model throughout
intervention.
Interventionists
All intervention providers had participated in practice with
feedback sessions and had met ﬁdelity of implementation
as outlined in the instructional manual ‘‘Teaching First
Words to Children with Autism and Communication Delays
Using Pivotal Response Training’’ (Koegel et al. 2003).
Intervention was provided by a graduate student for Parker
and Alex during baseline and intervention. For Zane, all
sessions were conducted in the context of parent education
(where the parent served as the interventionist).
Fidelity of Implementation
Four sessions, selected randomly from both the baseline
and intervention conditions, were scored on ﬁdelity of
implementation to assess whether the interventionists were
implementing the intervention techniques correctly, as well
as whether or not they presented orienting cues. Five
minute blocks were segmented into trials (as described
above in the baseline condition). Each trial was scored for
correct use of the six standard components of the inter-
vention as described in the manual, and for the presence or
absence of an orienting cue, resulting in a percentage of
trials where procedures were implemented correctly. Data
on ﬁdelity of implementation is presented in Table 2.
Dependent Measures
Data were collected for two dependent measures during
baseline and intervention: (a) The percentage of correct
verbalizations following a verbal model or independently
produced by the child without a verbal prompt (i.e., when
the object was merely held up in front of the child) and (b)
Parent report on the number of words produced.
Correct Verbalizations
A correct verbalization was deﬁned as an expressive verbal
utterance that was phonetically similar to the presented
verbal model (Yoder and Stone 2006). A correct response
was recorded when it contained phonemes that corre-
sponded to the verbal model or item/activity label. An
incorrect response was recorded when all features of the
child’s response were phonetically dissimilar to the verbal
model or item/activity label.
Reliability of Correct Verbalizations
Two observers, one of whom was naı ¨ve to the purpose of
the study, independently recorded each of the child’s verbal
responses for 30% of the video probes from baseline and
intervention sessions. Reliability was calculated on a trial
by trial basis, using the formula agreements divided by
agreements plus disagreements, multiplied by 100%. The
results yielded an average percent agreement of 80%
(range 55–100%, with disagreements occurring on only a
few sessions due to the distance of the microphone from
the child).
Parent Report of Words Produced
Following completion of the experimental condition, the
MacArthur-Bates Communication Development Inventory
(CDI): Words and Sentences form (CDI-WS; Fenson et al.
1993) was re-administered to determine the total number of
words the children produced according to parent report.
Reliability and Validity of the CDI-WS: Vocabulary
Checklist
The CDI-WS has high internal consistency for the 22
semantic categories in the vocabulary checklist of the form,
yielding a Cronbach coefﬁcient alpha value of .96. In
addition, the short-term test–retest Pearson correlation is
.95 (p\.01). The concurrent validity of this measure
appears to be the best evidence for its reliability, yielding a
correlation of .79 with measures of the child’s observed
vocabulary and structured tests such as the Expressive One-
Word Picture Vocabulary Test (EOWPVT).
Table 2 Fidelity of implementation
Baseline (%) Intervention (%)
General intervention ﬁdelity 98 (range 95–100) 95 (range 90–100)
Presentation of orienting cue 0 82 (range 80–85)
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Figure 1 presents the children’s responses during baseline
and intervention. Weekly session probes are plotted on the
abscissa with the percent of correct responses on the
ordinate. As can be seen, during the baseline condition all
of the children demonstrated very low levels of correct
responding with no probes above 20%. In contrast,
immediate correct responding occurred during interven-
tion, when the orienting cue was added, with correct pho-
nemes occurring in the ﬁrst session and whole words
occurring shortly thereafter. Independent words (i.e., those
Fig. 1 Correct responding to
verbal models presented by the
interventionist during baseline
and during the orienting cue
intervention. Data points
represent communication
probes for the three children.
The arrows indicate different
milestones made by the three
children during the
communication probes.
Phoneme represents the ﬁrst
correct phoneme produced in
response to a verbal model;
Word represents the ﬁrst full
word produced in response to a
verbal model; and Independent
refers to the ﬁrst session where
words were produced that were
not immediately preceded by a
verbal model
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123produced without a verbal prompt) began to occur shortly
after that.
Table 3 shows the change in number of different words
produced on the CDI following the orienting cue inter-
vention. As can be seen, all children showed improvements
in their word acquisition following the orienting cue
intervention, with Alex and Zane showing the largest
increases. While Zane and Alex displayed no words during
the baseline condition, following intervention they exhib-
ited 38 and 245 different words, respectively. In addition,
both children continued to show improvement 6 months
following intervention, with Zane’s vocabulary increasing
to 94 words and Alex’s vocabulary increasing to 328
words. Zane frequently combined words, such as ‘‘go
outside’’ and ‘‘(color) candy,’’ and Alex used complete
sentences (e.g., ‘‘I want to watch X,’’ and ‘‘The bell is
ringing’’), with an MLU of 4.5 words. Although, Parker did
not acquire as many words as the other two children, he
consistently produced four during intervention (‘‘no’’,
‘‘up’’, ‘‘go’’, and ‘‘open’’) and at follow up.
Discussion
This study assessed whether orienting cues could be
identiﬁed and if they would facilitate word acquisition in
nonverbal children with autism who were not responding to
standard communication intervention. The results indicate
that orienting cues were identiﬁed, and the cues did pro-
duce gains in verbal communication.
This study adds to the existing literature by demon-
strating another technique that may be helpful with non-
verbal children with autism (Lovaas 1977; Ross and Greer
2003; Tsiouri and Greer 2003; Wetherby and Prizant
2000). Additionally, it may suggest important areas for
understanding autism. For example, responding to the rel-
evant cue (in this instance the verbal model) during inter-
vention may be of great importance in understanding
children with autism (Lovaas et al. 1979). In addition, the
notion of novelty, or how the stimulus properties of the
language opportunity were changed (e.g. Carr et al. 1980),
could be a fruitful area for future research. Moreover, since
the orienting cue resulted in higher rates of reinforcement
than the verbal model only, this may have produced
behavioral momentum (Nevin et al. 1983) and likely
increased the children’s responsiveness to the verbal
models. Finally, the extremely short duration (often less
than 1 s) between the orienting cue and the presentation of
the verbal model may have been important (Koegel et al.
1980). These and other areas of research may be particu-
larly important to pursue in future studies.
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